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FACTOR S T A B I L I T Y  OF THE WORK ENV I RONMENT QUESTIONNAIRE

BACKGROUND

Many t;~struments have been developed during the past 10 to 15 yea rs
for the purpose ot surveying organizations , to as s e s s  attitudes or climate ,
to  diagnose problems with organizationa l processes, or to deal with other
concerns. unfortunatel y , many of these instruments have not been suffic ientl y
well studied to assure their reliabilit y and va lidit y . One project of the
Organizationa l Ft t ect iveness Technic:; I Area has been the development of a
reliable and valid organization al diagnostic instrument called the Work
Environment Questionnaire (WEQ). A detailed report on the initial develop-
ment , reliabilit y , and validi t y of  the WEQ in an ongoing Army work environment
was provided 1w l; irnev and Cohen (1916) . The present research , an effort
to cross—va ! idat e the WEQ , I oc uses on the stabi 1 i tv  of the factor structure d

o I t he WEQ in a second Army work environment

Interpret.; t ions o I fac tor  anal vs is and compar I sons of f a c t  or st t i i c  t u t e s
have most frequent I v been s u b j e c t  I ye assessments by the resca r c hers . However
flarman (19 61)  p r e s e n t s  a co e f f i c  len t  of congruence which p r o v i d e s  a qua nt i —

t a t  lye measure ot t he degree of congruence between f a c t o r  load ings of

var iahles between two independent sa mples.  This c o e f f i c i e n t  of congruence
is vet- v simi lar in f o rm to a product—moment c oe f f  lent of co r re la t  ion. It
can range in value from R for pe r fec t  congruence between two S e t s  ~)f f : ic to r
load ings through 0 I or a complete absence of congruence between wo set s  ‘

of load ings; to —1 for a per foc t  invense congruent re lat ionship between two
s e t s  ot load ings. Harman suggests that the coe f t  Ic tent of congruence Is an
appropr iate met hod for the ident i f icat ion of common f a c t o r s  across d i f fe ren t
survey samp les. ~~ _. ,\ 

I”

The present report examines the f a c t o r  stahi lit v of the W EQ ac r o s s  two

samp les of soldiers working in d i f fe ren t  t y pe s  of work environments.

METIIOI)

~ .lrn~~It?

The survey was conduc ted :15 part of the In it ial d tagnost I c phase of
an organizational ef fec t i veness  program being conducted in two Army commands.
Quest ionnaires were comp leted In small groups during du ty  hours.

The st i rvev respondents were US Army enl isted personnel . Sample 1
consisted of 122 communicat ion s s p e c i a l  Ists at a field station in Germans’.
One hundred and seventeen questionnaires (95 .~~~) were f i l l e d  out c o m p l e t e l y .

The r es p o n d e n t s  in Samp le 2 were 580 members of 32d AADCOM miss le
bat ter ies at 13 s i t e s  in Germany. Complete data were ava i lab le  for ~ 1
respondents ( 95.02) in Sample 2.
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Measures

The presen t report focuses on the 25—item section of the WEQ concerned
with various aspects of the work environment . Item format was a seven—
point rating scale with “strong ly agree” and “strong ly disagree” as the
anchor points. The questionnaire included items on work group norms, task
requ irements , c ommunica tion, and supervision. Turney and Cohen (1976)
present a detailed account of the item development and selection .

Statistical Computations

The data from the two samples were factor analyzed using the Statistica l
Package for the Soc ial Sciences (SPSS) principal fac tor progrem with varimax
rotation. The stability of the factor structure was then evaluated by
computing the coefficient of congruence (Harman, 1967) between all inter —
sample pairs) so that each set of factor loadings in one sample was paired
with every set of factor loadings in the other sample.

RESULTS

The SPSS program automatically deletes all factors with an associated
eigenvalue of less than 1.0. This criterion resulted in a five factor
solution for Sample 1 and a four factor solution for Sample 2. A second
se t of fac tor solutions was calc ulated so that bo th the four and five fac tor
solutions were available for Samples 1 and 2.

Tables 1—4 present the four and five factor solutions for both samp’es.
The four factor solution for both samples produced Supervision , Group
Cohes ion, Job Responsibility, and Performance—Reward Contingency as factors,
The five factor solution for Sample 1 resulted in Supervision , Supervision—
Consideration/Performance—Reward Contingency, Job Responsibility , Group
Cohes ion, and Group Performance factors. The Sample 2 five factor solution
had Superv is ion , Performance—Reward Contingency, Job Responsibility. Group
Cohesion , and a fifth factor with no items having high loadings.

Inspection of Tables 1— 4 suggests that the factor solutions for the
two samp les are very similar. This conclusion is supported by the coef-
ficients of congruence presented in Tables 5 and 6. Table 5 shows that
four factor solution coefficients of congruence between the Sample I and
Sample 2 Supervision, Group Cohesion, and Job Responsibility factors are
high (0.96, 0.83, and 0.87, respectively), indicating stability of these
fac tors over the two samples. The Performance—Reward Contingency factor
coefficient of congruence is moderately high (0.76), but the coefficient
of congruence between that factor and the Supervision factor in the other
sample is sl ightly larger for both Sample 1 (.78) and Sample 2 (.85). This
find ing suggests some overlap between the Supervision and Performance—Reward
Contingency factors in both samples.

The coeff icients of congruence for the five factor solution (Table
lead to a similar conclusion . The Supervision , Job Responsibilit y , and
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Table 5

Coeffic ient s of Congruence for the
Four Factor Solutions

Sample 1 Sample 2
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Table 6

Coefficient s of Congruence for the
Five Factor Solutions

Samp le I Sample 2

I II III Iv V

I .94 .53 .52 .86 .78

II .27 .78 .11 .30 .14

III .70 .57 .87 .78 .55 -;
iv .88 .54 .58 .87 .50 :

V .42 .65 .35 
- 

.41 .31

- 1 6-



Group Cohesion coefficients of congruence were high (0 .94 , 0.88 , and 0.78 ,
r e s pe c t i v e ly ) ,  aga in  i n d t - a t i n g  s t a b i l i t y  of the  f a c t o r s  across samples .
Al so , .is in the  t o u r  t a c t o r  so lu t i on , the Performance—Reward Contingency
f a c t o r s  have high coefficients of congruence w i t h  the Supervision fac to r .
The I ifth factor in Sample 1, Group Performance , does not have a high
coot  I Ic ient  of congruence with any of the Sample 2 f a c t o r s .

1) 1SCUSSION AND CONCLUSIONS

The cod f i c i e n t  of congruence mat r ices  indicate  that  the Supervision
and l’e r t o r m a u c e — R e w ar d  Cont ingency fa c t o r s  are vey s imi l a r .  The hi gh
cot ’t ftc tents of congruence  between these two f a c t o r s  may be due to the
r o l e ’ ot the superv isor  ,is the purveyor  of rewards in the  work environment .
The i t t -ms w i t h  h i g h  l o ad i n g s  on the Performance—Reward  Contingency fac to r
a ll spe”.’Itv t he’ supervisor as the  agent of rewards .  Thus , the Performance— — 

-
Rew ard Cot -st  t ng en cv  t a ~-t o r  appears  to focus  on one role- of a superv i so r——
t h e  p u r v ey o r  ot r ewards .

The h i gh l l lt er r e - I a t  lonship between the  Supervision and Performance—
Re-ward Cent lngenc v  f a c t o r s  is c o n s i s t e n t  w i t h  the  f ind ings of S hi f l e tt ,
Turn t -v , and Cohen ( i n  p r e s s ) .  When Sh i f l e t t  et al  examined the r e l a t i o n s h i p
ot the WE Q to severa l  measures  of j ob f a c e t  s a t i s f a c t i o n  and o rgan izat iona l
ch ar a c t e ri s t i c s , they found many of the  va r iab les  to be so i n t r i c at e ly
intertwined with one .ino t h e -r that a change In one variable was likely to
result In , or he as so c i a ted  w i t h , a change in a v a r i e t y  of other  var iables.

Exam [n at  ion of t h e  WEQ items suggest t ha t  the  WEQ f a c t o r s  are s imi lar
t o  th o se  found in othe r  o r g a n i z a t i o n a l  d i agnos t i c  i n s t r u m e n t s.  For examp le ,
t h e  WEQ S u p e r v i s i o n  fa c t o r  app ear s  to encompass concep ts  s i m i l a r  to the
Co n s i d e rat i o n  and m i t  [at ion of St r u c t u r e  scales in the  Leadership Behavior
I) escr lp t  ion Questionnaire ( H a i p in  & Win er , l957~~. The Superv is ion items also
are s i m i l a r  In con t en t  to the  Supervisory  Leadershi p scales of the Survey of
Organ iz . st  ions (800 ) (Tay lor  & Rowers , 1972) .

The Group Cohesion f a c t o r  of the WEQ also overlaps in content  those
found  in t he  goal emp hasis and i n t e r a c t i v e  f a c i l i t a t i o n  subscales of the SOt)
Peer Leadership  f a c t o r .

Tu rn e-v and Cohen (197( s ) have demonstrated the r e l i a b i l i t y  and v a l i d i t y
of the ’ WEQ . The present paper demonstrates the f ac to r  s t ab i l i t y  of the
ins t rument  over two heterogeneous samp les of soldiers.  The men in one
s.smp le were specialists in hi ghl y sophist icated communicat ion equipment . The
12d AADCOM samp le represented a cross section of maintenance and operat ional
personnel for a m i s s i l e  b a tt e r y .

The’ Turney and Cohen paper and the present paper combine to provide
strong support  t e ’ sr the  u t i l i t y  of the WEQ as an organizational diagnostic
Instrument for the identification of organizational problem areas in on-
going Army work environments. The WEQ has been demonstrated to be a reliable .
val id, and factor analyticall y stable instrument for assessing supervision ,
work group cohesion , ~ob responsibility, and performance—reward contingencies
in the  work environment.
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